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CONSTITUTION: A vacuum vessel 3 is drawn through a vacuum pump 4 to a high 
vacuum of l×10<SP>-4</SP>mmHg or below. A solution or dispersion of an 
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(54) PROCESS AND APPARATUS FOR PRODUCING ORGANIC OPTICAL THIN FILM 
(57)Abstract: 

PURPOSE: To obtain the film having a controlled fine 
structure at a lower temperature without causing the heat 
decomposition of optical material by spraying a solution 
or dispersion of an organic optical material into a high- 
vacuum vessel, depositing the material on a substrate, 
and heating the deposit. 

CONSTITUTION: A vacuum vessel 3 is drawn through a 
vacuum pump 4 to a high vacuum of 1 x10-4mmHg or 
below. A solution or dispersion of an organic optical 
material held in a liquid reservoir 18 is sprayed into the 
vessel 3 through an open/shut mechanism 2 and a 
control nozzle part 1 to deposit the material on a 
substrate 19. A substrate heater 20 is energized to heat 
the substrate 19, and the vapor of the solvent, etc., are 

trapped with a cold trap 6. After confirming that the volatile component has been completely 
removed from the deposit by means of a gate valve 1 1 , an ionization apparatus 12 and a 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method and equipment of an organic 
system optical thin film, this invention relates an organic system optical thin film to high quality, and the 
new manufacture method which it is efficient and can be manufactured and its equipment to collect in 
more detail as an optical thin film of highly efficient nature useful on opto-electronics, sUch as a 
wavelength-selection transparency film, a reflective film, an optical nonlinear effect film, and a 
photoelectrical inverter, and optoelectronics technology 
[0002] 

[Description of the Prior Art] Before, it is used in the applicable field with various optical thin films 
which consist of various kinds of composition, and the thing using the wavelength-selection 
transparency using the absorption of light or interference or the reflex function is known for many years, 
and -- the application for informational plural parallel high-speed processing in which the multiplicity of 
light was used in respect of the use in the field of optoelectronics which used the laser beam especially 
in recent years, and a phenomenon side -- light - nonlinear - it is ineffective and development of the 
optical thin film which has a different high function from the former can be briskly progressed because 
of application of the photoelectricity effect 

[0003] An organic system optical material is in the material for forming such a new highly efficient 
optical thin film, and the thing which attracts attention as the composition. It is, even if various kinds of 
examination is advanced until now also about the manufacture method of an organic system optical thin 
film using this organic system optical material, for example, the following methods are learned. 

(1) The run GUMIA pro jet process which moves the monomolecular film made to form on the 
electrochemical technique, such as print processes, such as coating methods, such as the wet method 
applying method using a solution, distributed liquid, or a developing solution, the PUREDO coat 
method, the roll coat method, the spin coat method, a dipping method, and a spray method, lithography, 
letterpress, intaglio printing, a mimeograph, a screen, and an imprint, an electrodeposition process, an 
electrolytic polymerization method, and a micell electrolytic decomposition process (JP,63-243298,A), 
and water. 

(2) When the method monomer using the polymerization or poly condensation reaction of a raw material 
monomer is a liquid, they are the casting method, the reaction injection molding method, a plasma 
polymerization method, the photopolymerizing method, etc. 

(3) The method using a gas molecule (the evaporating method by heating) 

A sublimation replica method, a vacuum deposition, a vacuum deposition method, the ion beam method, 
the sputtering method, a plasma polymerization method, the photopolymerizing method, etc. 

(4) The method hot pressing (JP,4-99609,A) using melting or softening, an injection-molding method, 
the extending method, the single crystal-ized method of a melting thin film, etc. 

[0004] However, the actual condition was not suitable for in these conventional manufacture methods, 
composition of the target optical thin film and structure being restricted to the comparatively simple 
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thing, enabling control of the more advanced fine structure, and manufacturing a more highly efficient 
organic system optical thin film. For example, in the conventional method, in order for heating to 
decompose, and to decompose in evaporation temperature even if the melting point exists in being the 
material in which the melting points, such as organic ionic crystal, do not exist, it was difficult to control 
these phenomena or to realize a highly efficient organic system optical thin film by this control. 
[0005] then, without canceling the fault of the conventional technology as above and bringing about the 
pyrolysis of an optical material, more, this invention can manufacture a moreover more highly efficient 
organic system optical thin film in the degree of low temperature, and aims at offering the manufacture 
method and the equipment which is the sake of the new organic system optical thin film for enabling 
fine structure control 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention sprays the organic system optical material of a solution or a distributed liquid state into a high- 
vacuum container, is made to deposit it on a substrate, and offers the manufacturing method of the 
organic system optical thin film characterized by heat-treating. Moreover, this invention also offers the 
manufacturing method characterized by carrying out pressing after heat-treatment if needed. 
[0007] Furthermore, a means to spray the organic system optical material of a solution or a distributed 
liquid state into a vacuum housing and this vacuum housing as equipment for this invention realizing the 
above-mentioned method, It is equipment equipped with the substrate on which the organic system 
optical material sprayed into the vacuum housing is made to deposit, its heating means, and the exhaust 
air means of a vacuum housing, the spraying means of an organic system optical material The 
manufacturing installation of the organic system optical thin film characterized by having the spraying- 
nozzle section and its opening-and-closing mechanism section is also offered. 
[0008] If it furthermore explains in detail below, first, in the method of this invention, itself will be 
independent, it will mix for the target manufacture of an organic system optical thin film, or the organic 
system optical material which is composite-ized and realizes an optical function will be used for it. If it 
dissolves in the solvent which has volatility or can distribute to a dispersion medium, the thing of 
arbitrary kinds will be used for this material. In that case, it can be suitably used as a material which 
mixed the state and two or more sorts of things which were mixed with the inorganic particle. 
[0009] The liquid which dissolved the liquid which dissolved the liquid, the organic low molecular 
weight compound, and the organic polymeric materials which specifically distributed the solution and 
non-subtlety particle of organic polymeric materials in the solution of organic polymeric materials in the 
common solvent, the liquid which distributed the particle of an organic compound in the solution of 
organic polymeric materials, liquid crystal, and organic polymeric materials in the common solvent can 
be used suitably. Hereafter, it illustrates still more concretely. 

What has the so-called "so-called optical property and function" among [organic polymeric-materials] 
organic high molecular compounds can be used as raw material for manufacture of the optical thin film 
of this invention. Moreover, an organic high molecular compound can be used [ in / this invention / as 
the molecule of the organic low molecular weight compound of optical functionality or a floe, and the 
material that distributes and holds the particle of an inorganic compound, i.e., a "matrix material", ]. 
[0010] As an example of such organic polymeric materials Polystyrene, poly (alpha methyl styrene), the 
poly indene, poly (4-methyl-l-pentene), A polyvinyl pyridine, polyvinyl HORUKORU, a polyvinyl 
acetal, A polyvinyl butyral, polyvinyl acetate, polyvinyl alcohol, a polyvinyl chloride, A polyvinylidene 
chloride, a polyvinyl methyl ether, a polyvinyl ethyl ether, A polyvinyl benzyl ether, a polyvinyl methyl 
ketone, poly (N-vinylcarbazole), Poly (N vinylpyrrolidone), a polymethylacrylate, polyacrylic-acid 
ethyl, A polyacrylic acid, a polyacrylonitrile, a polymethyl methacrylate, Polymethacrylic-acid ethyl, 
polymethacrylic-acid butyl, a polymethacrylic-acid benzyl, Polymethacrylic-acid cyclohexyl, a 
polymethacrylic acid, a polymethacrylic-acid amide, The poly methacrylonitrile, the poly acetaldehyde, 
the poly trichloroacetic aldehyde, A polyethylene oxide, a polypropylene oxide, a polyethylene 
terephthalate, A polybutylene terephthalate and polycarbonates (bisphenols + carbonic acid) Poly 
(diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 6, 12-nylon, poly aspartic-acid 
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ethyl, Poly-glutamic-acid ethyl, the poly lysine, polypropylene phosphorus, poly (gamma-benzyl-L- 
glutamate), A methyl cellulose, an ethyl cell roll, a benzyl cellulose, a hydroxyethyl cellulose, 
Hydroxypropylcellulose, an acetyl cellulose, a cellulose triacetate, Cell low story butyrate, alkyd resin 
(phthalic anhydride + glycerol), A fatty-acid modified alkyd resin (fatty-acid + phthalic anhydride + 
glycerol), an unsaturated polyester resin (maleic-anhydride + phthalic anhydride + propylene glycol), 
An epoxy resin (bisphenols + epichlorohydrin), a polyurethane resin, Phenol resin, a urea-resin, 
melamine resin, a xylene resin, a toluene resin, Organic polysilane, such as resins, such as a guanamine 
resin, and poly (phenyl methylsilane), The organic poly germane, these copolymerization and 
copolycondensation objects, and a carbon disulfide, In usual [, such as carbon tetrafluoride 
ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, and a trimethylchlorosilane, ], the high 
molecular compound which carried out the plasma polymerization of the compound without 
polymerization nature, and obtained it can be mentioned. 

[001 1] Moreover, you may be contained as a copolymerization monomeric unit as the side chain of a 
monomeric unit, or a bridge formation machine, and the residue of the organic low molecular weight 
compound these organic high molecular compounds indicate an organic coloring matter and an optical 
nonlinear effect to be may be contained as a polymerization start end. And two or more sorts may be 
mixed, these organic high molecular compounds may be used, and you may use it in the combination 
which carries out "micro phase separation." 

[An inorganic particle / organic polymeric materials] As an example of the non-subtlety particle which 
can be used as a formation material of the optical thin film of this invention, noble-metals ultrafine 
particles, such as semiconductor particle metallurgy colloid, such as a selenium, a tellurium, germanium, 
silicon, a silicon carbide, Cd-Zn-Mn-Se-Te-S-Ox, and Ga-In-aluminum-As-P, can be mentioned 
combining the above-mentioned organic polymeric materials. 

[Low-molecular [ organic ] / organic polymeric materials] as an example of the organic low molecular 
weight compound used for the formation material of the optical thin film of this invention, combining 
the above-mentioned organic polymeric materials A urea and its derivative, meta nitroaniline, a 2- 
methyl-4-nitroaniline, Benzene derivatives, such as a 2-(N and N-dimethylamino)-5-nitroglycerine 
acetanilide, N, and N'-screw (4-nitrophenyl) methane diamine, Stilbene derivatives, such as biphenyl 
derivatives, such as a 4-methoxy-4'-nitroglycerine biphenyl, and a 4-methoxy-4'-nitroglycerine stilbene, 
4-nitroglycerine-3-picoline = N-oxide, (S)-(-)-N -(5-nitroglycerine-2-pyridyl)- Pyridine derivatives, such 
as PURORI Norian, Various kinds of organic coloring matters besides secondary nonlinear optics active 
substances, such as chalcone derivatives, such as a 2', 4', and 4'-trimethoxy chalcone, and a thienyl 
chalcone derivative, an organic pigment, etc. can be mentioned. 

[0012] As mentioned above, the residue and the organic high molecular compound of these organic low 
molecular weight compound may form the chemical bond. 

[Liquid crystal] as an example of the liquid crystal used for the formation material of the optical thin 
film of this invention, further again combining the above-mentioned organic polymeric materials 
Various cholesterol derivatives, a 4 ! -n-butoxy benzylidene-4-cyano aniline, 4 f -alkoxy benzylidene-4- 
cyano aniline, such as a 4'-n-hexyl benzylidene-4-cyano aniline, A 4'-ethoxy benzylidene-4-n-butyl 
aniline, a 4'-methoxy benzilideneamino azobenzene, 4 f -alkoxy benzylidene aniline, such as a 4-(4'- 
methoxy benzylidene) amino biphenyl and a 4-(4 , -methoxy benzylidene) amino stilbene, 4'-cyano 
benzylidene-4-alkoxy aniline, such as a 4'-cyano benzylidene-4-n-BUCHITOKISHI aniline and a 4'- 
cyano benzylidene-4-n-hexyloxy aniline, 4'-n-buthoxycarbonyloxy benzylidene-4-methoxyaniline, 
Carbonates, such as p-carboxyphenyl n-amyl carbonate and n-heptyl 4-(4'-ethoxy phenoxy carbonyl) 
phenyl carbonate A 4-n-butyl benzoic-acid 4'-ethoxy phenyl, a 4-n-butyl benzoic-acid 4'-octyloxy 
phenyl, 4-ARUKIRURU benzoic-acid 4'-alkoxy phenyl ester, such as a 4-n-pentyl benzoic-acid 4'-hexyl 
RUOKISHI phenyl Azoxybenzene derivatives, such as a 4 and 4'-G n-amyloxy azoxybenzene, 4, and 4 f - 
G n-nonyloxy azoxybenzene, Liquid crystal, such as 4-cyano-4'-AKIRURU ruby phenyls, such as a 4- 
cyano-4 f -n-octyl biphenyl and a 4-cyano-4'-n-dodecyl biphenyl And (2S, 3S) -3-methyl-2-chloro 
pentanoic acid 4', a 4"-octyloxy biphenyl, Ferroelectric liquid crystals, such as a 4'-(2-methyl butyl) 
biphenyl-4-carboxylic-acid 4-hexyloxy phenyl and a 4'-octyl biphenyl-4-carboxylic-acid 4-(2 -methyl 
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butyl) phenyl, can be mentioned. 

[0013] For example, in this invention, it dissolves in a proper solvent, or a dispersion medium is 
distributed, and the organic polymeric materials which can be illustrated as above, an organic low 
molecular weight compound, an inorganic particle, and also the liquid crystal matter are sprayed into a 
high- vacuum container. Although various kinds of things can be used also about the solvent or 
dispersion medium in this case, it is the solvent which dissolves or distributes the above organic system 
optical materials, and arbitrary things can be used, if it has volatility and there is corrosive [ no ]. 
[0014] Specifically A methanol, ethanol, isopropyl alcohol, n-butanol, Alcohols, such as amyl alcohol, a 
cyclohexanol, and benzyl alcohol, Polyhydric alcohol, such as ethylene glycol, a diethylene glycol, and 
a glycerol Ester, such as ethyl acetate, acetic-acid n-butyl, amyl acetate, and an isopropyl acetate 
Ketones, such as an acetone, a methyl ethyl ketone, a methyl isobutyl ketone, and a cyclohexanone 
Diethylether, dibutyl ether, methoxy ethanol, ethoxy ethanol, Ether, such as butoxy ethanol and a 
carbitol, a tetrahydrofuran, Cyclic ether, such as 1 and 4-dioxane, a dichloromethane, chloroform, A 
carbon tetrachloride, 1 , 2-dichloroethane, 1 and 1 , 2-trichloroethane, Halogenated hydrocarbons, such as 
a trichlene, benzene, toluene, a xylene, A chlorobenzene, o-dichlorobenzene, a nitrobenzene, an anisole, 
Aromatic hydrocarbons, such as alpha-chloronaphthalene, n pentane, n-hexane, Aliphatic hydrocarbon, 
such as n-heptane and a cyclohexane, N.N-dimethylformamide, Amides, such as N and N- 
dimethylacetamide and hexamethylphosphoric triamide Urea derivatives, such as cyclic-amides [, such 
as N-methyl pyrrolidone ], tetramethylurea, 1, and 3-dimethyl-2-imidazolidinone Carbonates, such as 
sulfoxides, such as dimethyl sulfoxide, an ethylene carbonate, and a propylene carbonate Nitril, such as 
an acetonitrile, a propionitrile, and a benzonitrile Solvents, such as water besides being amines, such as 
nitrogen-containing heterocyclic compounds, such as a pyridine and a quinoline, a triethylamine, a 
triethanolamine, diethylamino alcohol, and an aniline, etc., a nitromethane, a carbon disulfide, and a 
sulfolane, can be used. 

[0015] The thing of two or more kinds may be mixed and used for these solvents again. Although this 
invention is characterized by spraying an organic system optical material into a high- vacuum container, 
and carrying out thin film formation, where these solvents or dispersion media are dissolved or 
distributed, on the occasion of operation of this method, thin film formation can be enabled, for example 
by adoption of the equipment and operation information as follows. 

[0016] First namely, the composition of the manufacturing installation of the optical thin film of this 
invention Can illustrate to drawing 1 and it has the opening-and-closing mechanism section (2) of the 
control-nozzle section (1) for spraying the solution or distributed liquid of an organic system optical 
material into the vacuum of 1x10 - 4 or less Pa of pressures, and the control-nozzle section in a vacuum 
housing (3). Steams, such as a solvent which furthermore volatilized within this vacuum housing (3), 
were exhausted quickly, and it has the vacuum pump (4) which keeps a pressure at 1x10 - 4 or less Pa. 
Moreover, the pressure-survey equipment installed in the aforementioned vacuum housing (3) at this 
equipment (5), The cold trap for preventing that steams, such as a solvent which volatilized within the 
vacuum housing (3), result to a vacuum pump (4) (6), It has the shutter (7) which covers between the 
nozzle section (1) and substrates, substrate heating apparatus (8), and substrate thermometry equipment 
(9), and enables it to form an organic system optical thin film in the substrate (19) front face in a 
vacuum housing (3). 

[0017] To this equipment, it is desirable to form vacuum housing (oven (10) gate -valve (11) ionization 
equipment (12 of 3)) mass-spectroscope (13) substrate introduction equipment (14) manipulator (15) 
******'s and others control unit if needed. Its arbitrary things are usable, if it can exhaust to the pressure 
of 1x10 - 4 or less Pa as quickly as possible, and it can volatilize within a vacuum housing more 
preferably, a vacuum pump can exhaust quickly gas components, such as a high vacuum and a solvent 
which was captured by the cold trap and did not go out, for a vacuum housing (4) from atmospheric 
pressure and the pressure in a vacuum housing can be kept at 1x10 - 4 or less Pa. Specifically, the 
combination of a turbo molecular pump and a rotary pump and the combination of an oil diffusion pump 
and a rotary pump can be used. 

[0018] Moreover, it is desirable to prepare the vacuum pump (16) of another system and (17) in the 
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ionization equipment (12) with which the vacuum housing (3) was equipped as illustrated to drawing 1 , 
a mass spectroscope (13), and the substrate introduction equipment (14) section. In addition, about 
pressure-survey equipment (5), if the pressure of 1x10 - 2 or less Pa can generally be measured 
correctly, well-known arbitrary things can be used. For example, specifically, ionization vacuum gages, 
such as a Bayard- Alpert type, can be used. 

[0019] About a vacuum housing (3), the thing of the form which arranges equipment configuration parts 
so that the capacity of a vacuum gage may become the minimum is desirable. The aluminum or stainless 
steel of the quality of the material of high- vacuum specification is desirable. Any of form of placing a 
heater portion into a vacuum system, and the method heated from the outside of a vacuum system are 
sufficient as substrate heating apparatus (8), and its arbitrary things are usable according to the form of a 
substrate (19). 

[0020] In addition, this substrate heating apparatus (8) shall include the mechanism which controls 
substrate temperature to a predetermined value. Substrate thermometry equipment (9) measures the 
temperature of a substrate (19), and if it operates even if it puts the temperature measurement sections, 
such as a thermocouple, on the bottom of a high vacuum, it can use arbitrary things. 
[0021] As for an oven (10), what can heat-treat all the parts that constitute a vacuum system is desirable. 
If a cold trap (6) catches certainly steams, such as a solvent which volatilized within the high- vacuum 
container, and it does not become the hindrance of exhaust air, it can use the thing of arbitrary methods. 
Although ionization equipment (12) and a mass spectroscope (13) are not necessarily required, when 
checking that the volatile component generated from the sediment on a substrate (19) has been removed 
completely, they are useful. 

[0022] Although a gate valve (11) does not need to cover between ionization equipment (12) and a mass 
spectroscope (13), and vacuum housings (3) timely and does not necessarily need to prepare it, it is 
useful when preventing a component, a solvent, etc. which were sprayed into the vacuum system coming 
flying, and polluting a mass spectroscope (13). When preparing a gate valve (1 1), it is desirable to 
connect the evacuation system (16) of another system to a vacuum housing (3) and a mass-spectroscope 
(13) portion. 

[0023] If ionization equipment (12) is the thing of the form which ionizes the volatile component which 
exists in this vacuum system, various kinds of well-known things are usable. Specifically, ionization 
equipments, such as a discharge-in-gases formula, an arc discharge formula, and an electron impact 
formula, can be used. A mass spectroscope (13) can use various kinds of well-known things, if it 
consists of a portion (mass separation system) which separates mass according to several m / e which ** 
(ed) mass m of the ion generated with ionization equipment (12) by the charge e of the ion, and a portion 
(detection and recording system) which carries out counting of the number of the ion separated 
according to m/e electrically. 

[0024] A mass separation system may control a magnetic field and/, or electric field, and may separate 
ion according to m/e, and any of the form of a parabola type, a speed convergence type, a direction- 
focusing type, a double-focusing type, a time-of-flight type, etc. are sufficient as it. As detection and a 
recording system, the thing of methods, such as combination of a Faraday cage and high sensitivity DC 
amplifier and combination of secondary electron multiplication equipment and high sensitivity DC 
amplifier, can be used. 

[0025] Although it is not necessary to necessarily form substrate introduction equipment (14), when 
shortening the purge timing at the time of installing a substrate (19) into a high- vacuum container (13), it 
is effective. Substrate introduction equipment (14) can consist of the gate valves, the vacuum pumps, 
and pressure-survey equipment between the vacuum housings of a lid [ for introducing a sample from a 
vacuum housing and the exterior ] or gate valve, magnetic distributor-shaft-coupling formula, or 
bellows-type straight-line introduction machine, and a measuring device. 

[0026] Although it is not necessary to necessarily form it, in case a manipulator (15) tunes the position 
and sense of a substrate (19) to the nozzle section (1) finely, it is useful. The control-nozzle section (1) 
for spraying the solution, distributed liquid, or melting liquid of material into a vacuum housing is a 
portion especially important in the manufacturing installation of the optical thin film of this invention. 
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And the liquid made to spray from the control-nozzle section needs to avoid solidifying in a control- 
nozzle portion and making a nozzle blockade, and needs to be equipped with the nozzle breaker style 
which can also control the amount of spraying. 

[0027] Although the wiper operated from the outside of a vacuum system can be used as a mechanism 
which cancels lock out, there is a difficulty in respect of operability and an effect. As the artificer of this 
invention illustrated the cross section to drawing 2 as an example of a control nozzle, it found out that 
the needle valve of a high process tolerance could be used. That is, in the control-nozzle section (1), a 
needle valve (100) is prepared, by the opening-and-closing mechanism section (2) of the nozzle section, 
this needle valve (100) is moved, the amount of spraying of the organic system optical-material liquid 
from the control-nozzle section (1) is adjusted, and the lock out is prevented. 

[0028] The liquid of an organic system optical material is supplied to the control-nozzle section (1) from 
liquid reservoir (18). For example, the thin film by the organic system optical material is made to 
deposit on a substrate (19) in the equipment of a more than, spraying an organic system optical material 
into a high-vacuum container (3) in the state of a solution or distributed liquid from the aforementioned 
control-nozzle section (1), and carrying out vacuum evaporation of a solvent or the dispersion-medium 
object. 

[0029] and - up to the temperature which does not exceed the pyrolysis temperature of a sediment for 
this substrate (19) in this invention - heating ~ a volatile component - removing ~ further ~ the need » 
responding - the sediment on a substrate - heating and/- or it pressurizes and fabricates to a necessary 
thing Of course, especially limitation may not be in the kind of substrate (19), glass and a quartz may be 
begun, and ceramics, Si, polymer, etc. may be arbitrary. And you may heat a sediment with the surface 
heating apparatus (20) of the substrate which could also perform heat-treatment of the sediment on this 
substrate (19) as heating of a substrate (19), or was shown in drawin g 1 . In addition to this as this 
surface heating apparatus (20), an electrical heater and a proper means are employable. 
[0030] Furthermore, about the pressurization for fabrication, you may adopt a means well-known as hot 
rolling processing (for example, JP,4-99609,A). Anyway, with the manufacture method and the 
equipment of a sake of this invention, formation of a quality and highly efficient organic system optical 
thin film becomes easy with the degree of low temperature more, without making an optical material 
pyrolyze. And formation of the organic system optical thin film controlled by the mixed state of a low 
molecular weight compound, and a them and an inorganic compound in the detailed field of under 
MAIKUROMETORU is attained by this invention. [ one sort or two kinds or more of organic system 
high molecular compounds, or ] 

[0031] Moreover, they are hundreds MW/cm2 especially. There is nothing and they are hundreds 
GW/cm2. Creation of the organic system optical thin film which bears a high-power density laser beam 
is also attained. An example is shown below and the method of this invention is explained in more 
detail. 
[0032] 

[Example] The optical thin film was manufactured using the equipment which illustrated the 
composition to drawin g 1 and drawin g 2 . That is, the pressure after evacuation and in a container (3) is 
measured for the inside of a vacuum housing (3) with pressure-survey equipment (5) by evacuation 
equipment (4), for example, a turbo molecular pump, and the oil sealed rotary pump, and it checks that it 
is the pressure of 1x10 - 4 or less Pa. 

[0033] After dissolving 3 as an organic system optical material, and 3'-Diethyloxadicarbocyanine Iodide 
(DODO) in a suitable solvent, for example, an acetone, by the concentration of ten - two mols/1. and 
filling up eye a liquid pool (18), it sprays into a vacuum housing (3) at a rate of per minute 100 
microliter from the control-nozzle section (1). At this time, the substrate (19) which deposits an organic 
system optical thin film is heated at 40 degrees C with substrate heating apparatus (8) and substrate 
thermometry equipment (9). 

[0034] A thickness control decides to carry out by spraying time, for example, forms a 0.5-micron 
DODCI film according to spraying for 10 minutes. Volatile components, such as a solvent removed 
from the substrate (19) front face, are captured by the cold trap (6) installed in the vacuum housing (3), 
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and prevent resulting to a vacuum pump (4). 

[0035] Moreover, in case the thin film which has thickness 1 microns or more, for example is deposited, 
the surface heating apparatus (20) by infrared radiation etc. performs substrate heating, and the volatile 
component which arrived at the substrate front face is removed promptly. When the particle diameter of 
DODCI of the deposited DODCI thin film was measured for example, by the X-ray-small-angle- 
scattering method, it was about 50 nanometers. 

[0036] After dissolving DODCI by the concentration of ten - three mols/1., dissolving PMMA in the 
suitable solvent which, on the other hand, dissolves the both sides of DODCI and PMMA in distributing 
above DODCI in polymer (PMMA), for example, a polymethylmethacrylate, for example, an acetone, 
by the concentration of ten - two mols/L, respectively and filling up dissolution reservoir (18), it sprays 
into a vacuum housing (3) at a rate of per minute 100 microliter from the control-nozzle section (1). 
[0037] Conditions, such as substrate temperature at this time, are set up like the above. The PMMA thin 
film (DODCI/PMMA) containing deposited DODCI was carried out heating and pressure treatment in 
the vacuum by hot pressing, and obtained the transparent thin film optically. In this case, it is 50 kg/cm2 
at the temperature of 150 degrees C. With a hydrostatic-pressure press, it holds for 10 minutes. 
[0038] When the particle diameter of DODCI in this DODCI/PMMA thin film was measured for 
example, by the X-ray-small-angle-scattering method, it was about 30 nanometers. Table 1 shows the 
measurement result of the diameter of crystal grain measured by the X-ray-small-angle-scattering 
method of the thin film obtained above, and its rate (polymerization ratio). It turns out that the fine 
structure organization is realized. 
0039] 
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[0040] 

[Effect of the Invention] In low temperature, thin film formation is far attained from decomposition / 
denaturation temperature of an organic system light material by this invention as explained in detail 
above. And it is very useful, when it can use arbitrary things by selection of the optimal solvent, and this 
invention will develop an organic system optical material and it will improve, if the organic system 
optical material used for the method of the optical thin film this invention can be fabricated by heating 
and/, or pressurization. 



[Translation done.] 
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